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REISSUE 
Application 
for 

United States Letters Patent 


To all whom it may concern: 

Be it known that I, Carl-Eric Ohlson 
have invented certain new and useful improvements in 

METHOD OF MAKING X-RAY PHOTOGRAPHS OR EXPOSURES OR OTHER TYPE OF 
RADIATION SENSORING, SUCH AS ELECTRONIC IMAGE STORAGE, AND A 
PATIENT TABLE HAVING A RECEPTOR UNIT FOR SUCH PHOTOGRAPHY, 
EXPOSURE OR IMAGE STORAGE 

of which the following is a full, clear and exact description: 
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METHOD or MAKING X-RAY 
PHOTOGRAPHS OR EXPOSURES OR 
OTHER TYPE OF RADIATION SENSORING, 
SUCH AS ELECTRONIC IMAGE STORAGE, 
AND A PATIENT TABLE HAVING A 
RECEPTOR UNIT FOR SUCH 
PHOTOGRAPHY, EXPOSURE OR IMAGE 
STORAGE 

TECHNICAL FIELD 

The present iDVcntion relates to a method of imagmg a 
person or an object in at least two directions by X-ray 
p*iotogra;*iy. while using an X-ray cassette as a reccptcy or 
other forms of radiation-absorbing techniques with the aid of 
a radiatioji receptor, for instance for electronic image stor- 
age. 

Id imaging processes of this kind, there is used a radiation 
source which is suppcrted for movement in X-. Y- and 
Zrdireclions and which is rotatable about a horizontal axis. 
The receptor unit may be mounted in or positioned beneath 
a patient table and is movable in the X-direction. Movement 
of the radiation source may be initiated automatically, as the 
receptor unit is moved. 

By X-direction is meant here and in the following a 25 
direction of movement which is parallel with one long side 
of the patient table, while by Y-direction is meant a direction 
of movemeni perpendicular to flic extension of said long 
side. i.e. a direction of movement parallel with the shout 
sides of the table. By Z-direction is meant movement in a 30 
vertical direction. This enables Ifac patient table to be 
brought to different positions io relation to a tower column 
or a ceiUng-mounted tower which carries the beam source. 

The present invention also relates to a patient table 
equipped wift a receptor unit, and more specifically to a 3S 
patient table of the kind defined in the preamble o[ claim 5. 

BACKGROUND PRIOR ART 

GB-B-1323.769 (Pickff Corp.) describes apparatus com- 
prising a receptor part disposed in a patient support table, 
and an overlying ceiling-mount^ beam source. The appa- 
ratus enables side-on photographs to be taken with a h<xi- 
zontal beam path, by swinging-up tiie patient's supptat table 
about a horizontal axis and pivoting the beam source. Tbt 
apparatus also enables the image size and the shutter setting *^ 
to be varied in relation to the beam-source/receptcr distance 
("SID". i.e. "source-image-distancc". However, movement 
of the beam source and swinging of the patient siipport taUe 
must be effected manually, whidi is experienced as trouble- 
some by the radiologists concerned. 

EP-A-0 430 934 (AO Medical Products) describes a 
method of the aforesaid kind in whidi activation of a 
secondary receptor pivotally associated with the receptor 
unit ot mountable thereon and extending in a veitical fdane 
results, optionally after a time delay, in automatic movement 
of the beam source to a basic setting farhortzontal, centered 
beam path onto the secondary recqjtor. 

A Philips lHtx;hure describes a patient support td>le whidi 
carries a recg)t(»- unit for a vertical beam padi. This receptor £o 
unit can be swung outwards and upwards from one side of 
fte table, to a position f<a receiving a boiizontal beam pa&L 
This latter arrangement which is considered to represent 
the nearest prior art. has a niunber of drawbacks. When die 
receptor unit is to be swung out and up to receive a 65 
horizontal beam path, it is necessary for personnel who need 
to stand on the other side of the table in order to manoeuver 
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the beam source to move around flie table to swing the 
receptor unit outwards and upwards, and then move back 
around the table and place themselves in their original 
position in wliich the beam source can be manoeuvered. This 
5 procedure is experienced by the personnel as being both 
troublesome and time-consuming. The described solution 
also has other drawbacks from an ergometric aspect 

An«her drawback is tfiat the receptor unit is not centred 
in relation to the beam path when swung outwards and 

10 upwards from the table, and it is therefore necessaiy to move 
the beam source in the X-direction when adjusting for 
horizontal beam path. 

Furthermore, ttus known arrangement only allows an 
exposure to be taken from one side of the patient It is trften 

15 difficult to "turn" the patient, particularly when the patient is 
seriously injured. 

The effect of these drawbacks may sometimes be so 
serious as to impair the clarity of the pictures to an extent 
such as to require the X-ray to be taken again, therewith 

20 exposing the patient to an unnecessarily high radiation 
dosage. 

THE OBJECTS OF THE D«?VENTION 
One object of the invention is to provide a method and a 
25 patient support table of the aforedeiined kind which, with 
one and the same receptor equipment enables pictures to be 
taken with a veitical beam path, for instance with the patient 
lying down, and also with a horizontal beam paft from each 
side of fte patient support table, and preferably witiiout 
3Q changing the setting of the beam source in the X-directicn. 
i.e. without moving the beam source laterally. 

Another object is to provide equ^ment of the aforesaid 
kind whidi is superior to earlier known equipment with 
regard to agometrics. 
35 A further object of die invention is to provide equipment 
which can be adapted readily to different specific 
parameters, sucb as recq>tor size, table width, etc. 
BRIEF DESCJUPnON OF THE INVENTION 
4^ These and other objects are fulfilled wiQi a toeOiod of the 
kind defined in the preamUe of claim 1 and having the 
features set forth in the djaracterizing clause of said Claim 
The invention enables the beam to be kqpt central in the 
Y-diiection in the transition between a vertical and a hori- 
45 zontal beam path, irrespective of the alignment of the 
horizontal beam path in the Y-direction. In addition, the 
invention enables a receptor that has been swung up to a 
position above the table to be moved towards the patient and 
therewith obtain c^timum picture sharpness and tberewitb a 
50 clearer diagnosis from the picture or image obtained. 

The invention also enaldes the positions of pivot centres 
to be dctennined accurately in acoordaiice with die different 
parameters that apply in individual cases, for instance in 
accordance with the dimensions the receptor unit. Ae 
55 widfli of tiie patient support table, the desire for the bottom 
edge of the receptor to be located at a given height above the 
table when tiie receptor is in as outwardly swung position, 
and so on. 

The present invention also enables the introduction of 
60 mutually d^ndent locking facilities with a crosswise func- 
tion for outward swinging <rf the leceptor unit in ttie hori- 
zontal plane. The effect afforded by &s invention can be 
likened to the hinge of a hinged doco. i.e. the rece^or can 
present alternative pivot centres in dependence on the dircc- 
65 tion in whidi the recq»tor unit is swung outwards. Left and 
right pivot centres can be readily adapted to occunent types 
of tables. 
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In practice, it is preferred that respective pivot centres are 
so placed in the X- and Y-directions thai centering of the 
beam source in the X-dlrcction wUl be the same for both a 
horizontal and a vertical beam patti. A prcfexrcd method 
according to Hic invention is characterized by swinging fte s 
receptor unit in one or both of the alternative outwardly and 
upwardly swung positions to a position in which the unit is 
perpendicular to the longitudinal axis of the table, therewith 
enabliag X-ray pictures to be taken of a patient seated in a 
wheelchair, for instance. lo 

This enables the requirement of a separate frame or stand 
for taking sudi picnires to be dispensed with. This special 
outwardly swung position of the receptor unit may also be 
used in other drcumsiances. for instance when taking lung 
X-rays. etc. 

In one p-efeired method of applying fte invention, ttic 
receptor unit is movable in flie X-direction along ttie longi- 
tudinal axis of the Uble with corresponding automatic 
movement of the beam source and resetting of said source 
for a hOTxzontal beam path towards the receptor unit, after 
having swung the receptor unit outwardly and upwardly 
beyond a side edge of the table. 

Thus, in the case of this preferred method of application, 
the beam source is adjusted automatically to the position ^ 
adopted by the receptor unit. 

In accordance with one method of application, the rccqp- 
tor unit is supported by a carriage whidi can move in flic 
X-direction relative to Ae table and which can also be 
moved in flic Y-dircction relative to the carriage. The unit is 30 
carried by arms whose lengths can be adjusted and which 
supports the unit stably and reliably. 

In ttiis method of appUcaaon, the receptor unit can be 
dropped down or raised up frian an outwardly swung 
horizontal position on each side off flie table, to a respective 35 
vertical position beneath or above the table, by pivotal, 
movement about mnnially parallel axles located at different 
levels. 

When in an outwardly swung and upwardly lifted vertical 
position, die receptor unit can be swung about a central. « 
vertical axle for work with an angled beam path. 

According to another aspect, the invention also relates to 
a patient support table provided with a recqjtor unit and 
intended for X-ray photogr^hy or X-ray exposure or stanc 
other type of beam sensing, e.g. electronic image storage, 
said patient suppCHt table being characterized essentially by 
tfje features set f«th in the following claims 8-K. 

BRIEF DESCRIPnON OF THE DRAWINGS 

The invention will now be described in moic detail with ^ 
reference to exemplifying cmbodiincnts thereof and also 
with reference to the accompanying drawings, in whidj 

FIG- 1 is a perspective view of a ncepux unit wtAA can 
be swung outwardly and upwardly in diflFcrent directions in 55 
accordance with the invention and whidi is mounted on a 
patient support table shown in chain lines; 

FIG. 2 is a perspective view of the patient supp«t table 
shown in FIG. 1 with the recejitor unit in an outwardly and 
upwardly swung position, referenced C. to the li^t of ttic eo 
patient table, wherein the Rgurc also shows a number of 
possible alternative positions of flie receptor unit, refwcnced 
B. D. R F and G req>ectively. wherein Ihe initial position 
shown in FIG. 1 is referenced A; 

FIGS. 3-9 show the patient siqjport taMe from above wifij 65 
respective receptor units in &e aforesaid different positions, 
wherein FIG. 3 coiresponds to positions A. FIG. 4 coire- 
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spends to position B. FIG. 5 corresponds to position C. FIG, 
6 CQuesponds to position D. FIG. 7 corresponds to position 
E. FIG. 8 ccsiesponds to position F and FIG. 9 corresponds 
to position G; 

^ no. 10 is a view of the patient support taHc shown io the 
other Figures from above, with the receptor unit shown in 
positions A and B. wherein flie Figure also shows a number 
of reference signs relating to different relevant measure- 
ments and distances regarding the patient support table and 

10 the receptor unit respectively as explained in more detail 
below, and wherein Ae fig:iirc thus illustrates the geonaetcic 
rclationshq) between occurrcnt magnitudes; 

FIG. 11 is a side view illustrating different rec^tOT 
positions; 

FIG. 12 is a siinplified fainciple perspective view of a 
modified design of the patient suppwt table, in whidi the 
receptor unit is accommodated in a carriage which can be 
moved along the table in flie X-direction and is so mounted 
^ in the carriage as to be also movable in the Y-dircction; 

FIG. 13 is a perspective exploded view illustrating some 
of ttie elements by means of which the teceptor unit is 
supported by fte carriage for movement in the Y-direciion; 

FIG. 14 is a perspective view of the table and die 
23 carriage-supported iccq)tor unit in a position in which the 
unit lies partially outside the table, i.e. prior to swinging the 
receptor unit outwards; 

FIG. IS is a perspective view corresponding to the view 
of FIG. 14 and shows the receptor unit swung out away frwn 
30 the table; 

FIG. 16 is a perspective view corresponding to the view 
of FIG. 15 but showing the receptor unh swung to a vertical 
position; 

FIG. 17 is a perspective view of the arrangement shown 
in FIGS. 12-16. wherein the receptor unit has been swung 
down to a vertical position about an axle whidi is parallel 
witib die axle used to swing-up the unit. Otis downwardly 
swung position being used, for instance, to take X-iays of 
the knees of a seated patient: 
*° FIG. K is a perspective view of parts of those elenaents 
which function in flie Unear and pivotal movements of the 
receptor unit; 

FIG. 19 is a perqiective view showing that the rectptor 
unit can be swung about a vertical axle relative to its 
carrying means, so as to enable pictures to be taken with an 
angled beam path; and 

FIG. 20 is a perspective principle view fllustrating some 
of diose positions to which the receptor unit can be adjusted 
JO by means afthecacryingandjoumalUng arrangement shown 
in FIGS. 12-19. 

DESCRIFnON OF PREFERRED 
EMBODIMENTS 

ss The reference numeral 1 used in the various Figmes 
identifies a patient sigiport table for use in X-iay photogra- 
phy or in some o&er type of beam sensing, sudi as dec- 
tronic image storage, for instance. The patient support uble 
is supp(Hted on telescopic legs la provided witii floor plates 

60 lb, whidi en^le fiie table to be adjusted vciticaUy. 

The table includes a recess or zperxme 5 for the accom- 
modation of a receptee unit geneially referenced 2. The 
receptor unit can be moved in the X-direction. ie. in the 
longitudinal direction of the teble. Some of the FIGS. 3-9 

65 show an X-axle in &e centre of Ae table. To this end. the 
receptor unit may be mounted on a carriage or like device 
(not shown) mounted in the table. 
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The receptor unit 2 is intended for coacb'os with a beam 
source (not shown) which can be moved in Uie X-direction. 
the Y-direction. i.e. transversely to tiie Jong axis of the table, 
and in the Z-direction. i.e. in a vertical direction. The beam 
source can also be swung about a horizontal axle. 5 

The receptor unit 2 is supported by arms 7. 9 which are 
joined together via a link 8 and whidi coact with pivot 
centres 11. 12 having vertical pivot axles located in fte 
region of each side edge of the table, such as to enable the 
receptor unit to be swung out to alternative positions on each 
side of die table. The aim 9 is connected to ttie receptor unit 
2 by means of a horizontal hinge 10. The receptcr unit 2 can 
thus be swung out bom the initial position A shown in FIG. 
1 to the position B shown in FIG. 2. this latter position also 
being shown in FIG. 4. '5 

The receptor unit shown in FIGS. 3-9 correspond to the 
receptor unit shown in FIGS. 1 and 2. wift the exception that 
the units shown in FIGS. 3-9 have a handgrip la which 
enables the receptor unit to be swung manually. The receptor 
units are also provided with an operating panel 2b having ^ 
push buttons by means of which different receptor locldog 
and receptor release operations can be initiated, the beam 
source activated, etc. 

The receptor can be swung up about the horizontal hinge 
9 from the position B shown in FIG. 4 to the position C 
shown in fuU lines in FIGS. 2 and 5. 

The vertical axle 11 enables the receptor unit to be swung 
from position C to a position D, shown in FIG. 6. in which 
the receptor unit is at right angles to Ac table 1. With fee 30 
receptor um't in position D. side-on pictures and front-on 
pictures can be taken of a patient seated in a wheeldiair, for 
instance. 

In HG. 7. the rectptor unit 2 has been swung from the 
initial position shown in FIGS. 1 and 3 in the other direction, 35 
about the votical axle 12. to Ae position E in whidi the 
receptor unit is located slightly outside the opposing side 
edge of the t^le. It will be seen that in this positioa the 
receptOT unit is also centered in the X-direction, Le. ftere is 
no need to move the beam source laterally. 40 

The receptor unit can be swung up bom. the position E 
shown in FIG. 7 to the position F shown in FIG. 8. 

FIG. 9 illustrates the receptor unit swung from position F 
to position G. this position corresponding to fee position D 
QD the other side of the tabic. 


The various Figures illustrate that when flying fee 
inventive method, fee beam can be kept centered in fee 
X-direction in fee transition between the vertical beam 
direction and fee two horizontal beam directions, in accor- ^5 
dance wife the position shown in FIGS, 1 and 2 and in FIGS. 
7 and 8 respectively. At fee same time, the positions of fee 
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two pivot centres 11 and 12 can be determined as desired, in 
a manner described in more detail below. 

The pivot axle about which the recqrtor unit is swung up 
is placed so that when the unit is in an upwardly swung 
i position, the bottom edge of the unit will be located roughly 
in tfie plane of the table top or above the table top, for 
Instance at a distonce of 20 mm therefrom. 

One advantage is that the operating unit 2a. 2b is located 
on the same side of Ae table as the radiologist or his/her 
*° assistant therewith facilitating operation. 

FIGS. 10 and 11 illustrate different conceivable coii5»o- 
nent measurements and the distances therebetween. The 
measurements also cwxespond to a left-hung receptoi unit 
In liie initial position of the receptor unit 

a) Is the width of the receptor unit in the X-direction; 

b) Is the length of the unit in the Y-direction; 

c) is the distance between the two pivot centres 11 and 12; 

d) is tfie width of the table; 

^ e) is the distance in the Y-direction between the receptor 
unil and the pivot centre 11; 
f) is the distance between one side edge of the table and 
the pivot centre 12; 
25 g) is the distance in the Y-direcdon between the opposite 
side edge of the table and one end edge of the recepKir 
unit in position B; 
h) is the distance between this last-mentioned side edge 
and the pivot centre 11; 
30 x) is the distance in the X-dircction between the centre 
point of the recq>tor unit in position A and tiie pivot 
centres 11. 12; 
y) is the distance in the Y-direction between the centre 
point of the receptor unit in position A and the pivot 
35 centres 11. 12; and 

h) is a radius corresponding to the length of the link 8. 
The following relationships will thus ipp\y: 
x=Y=«« 
e=(c-by2 

g=K2xc-a-d)/2 
h=(c-ay2 

Table 1 below lists measurements which can be affiled 
and calculated with regard to a constnictioaal design, pre- 
ferred in practice. 

TABLE 1 

Variable DistuKC Variable 

Receptor Receptor Axle Table centre Ceoire R«cq*or Center 
width depth distance widt Receptor Receptor Plate Receptor 


The Table shows the aforesaid relationshqs in one appli- 
cation example, in whidi c and f are variaUes. 

FIGS. 12-19 show a modified design of the receptor unit 
; 2. to-wit a design in which flie receptor unit is carried for 
movement in flic Y-direcdon by an element 15 which may 
cither be part of a carriage which can be moved in the 
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X-directioii in relation to the Table 1 or form part of a stand 
CK- frame Ibat is fixed in relatioD to the tsble. 

Id the case of the iUustratcd cmbodimeoL the element 15 
iocJudcs three rollers lli which are carried for rotation on 
Oiree horizontal axles 17 and which are disposed in an j 
elongated slot 19 provided in a further element 18 and 
functioning to guide moverDcni of the further element 18 in 
nelatioD to the first-mentjoDed clement 15. 

The further element [19] is provided at one end with a 
bearing block 19a which coacts with a coiiespondUiig Dear- 
ing block la on a corresponding end of the arm 7. Hie arm 
7 of this cmbodimcat is thus joumaUed more staWy about 
the axle 12 than in Ae aforedescribed enabodimenu. 

The other end of die arm 7 indudes a bearing block 7b 
which coacts with a bearing element [81 Sa corresponding to the 
bearing eietneu 7a oo the arm 7. this anangemeot ccarc- ts 
sponding Ainctiooally to Ac link element 8 of the afore- 
described embodiments. The journal axle of this enobodi- 
ment is referenced 11. as in the former cases. 

For the purpose supporting the recqjtor unit 2. the arm 
9 is firmly secured with the aid of an intennediate clement 20 

1 6] 26 which is embraced by a U-shaped block 20 which is 
connected to the intermediate element 2< in a manner to 
allow the block 20 to pivot about (be bod2ontal axle 1#. As 
will be seen from FIGS. 14-16. the receptor unit carried by 
the carrier and guide airangement 15-19 can be displaced in 25 
ttie Y-directioD relative to the element 15 to the position 
shown in FIG. 15 in which the receptor unit 2 lies outside the 
confines of the Table 1. The receptor unit can then be swung 
up to the vertical position shown in FIG. 16 about fiie axle 

1«. 30 

Is HG. 17. the receptor unit 2 is shown to be swung down 
to a vertical position which defines an angle of 180° widt the 
position shown in FIG. W. X-rays can be taken of the knees 
of a standing or sitting patient with the recqTtor unit in this 
positiwi. 33 

The recqjtor unit 2 is swung down around the axle 21, 
which is parallel wi& the axle 10 but located on a lower level 
dian said axle. 

The intermediate clcmcot 26 supports the receptor unit 2 
through the medium of a |datc 24. As will be seen fi-«n FIG. 40 
16. the plate 24 is pivotal about a votical axle 25. The 
receptor unit 2 accompanies the movement of plate 24 as it 
swings around the vertical axle 25. therewith enabling Ac 
rcceptw unit to be moved to the position shown in HG. 19. 
fox instance. In this position, fiie retxpUK unit is able to lake 4S 
pictures widi an angled beam path. 

FIG. 18 shows the elements 15-19 in an operative 
posMon. after having moved the receptor unit 2 in the 
V-direction to file odier side of the table 1 relative to the 
positica shown in FIG. 17, and after having swung the so 
receptor unit 2 first to a barizontal posib'cm about the axle 21, 
and thereafter to an upwardly swung, vertical position aboK 
flie axle 10. 

When the reccptar-un& support element 15 forms part of 
a carriage which can be moved in the X-diiection. the 55 
receptor unit can be moved in ttie X-directioo from the 
posidoD shown in FIG. 18. The beam source will ntsmaUy 
accompany this movement of Ifae receptor unit automati- 
cally. Movement ctf die unit in die X-direction and in the 
Y-direction can be adiieved with the aid of appropriate fio 
motors (not sbown). 

As indicated in FKjS. 14-19. the receptor unit 2 may 
include a unit 28 wfaidi carries a joy-stick 27 and which 
fimctlons to facilitate noovemeot of the receptor unit in 
dififerent directions. Obviously, tiie unit 28 may be placed in 65 
some other position, for instance on one or both sides of flie 
table or on a table-carried carriage (not shown). 
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FIG. 20 is a perspective view lllustratiiig j*tiiicq)ly the 
different positions to which a receptor unit 2 can be moved 
in relation to a patient support table 1 when using the carrier 
and bearing mechanisms illustrated in FIGS. 12-19. Some 
5 of Ifae positions shown by way cf eiianiple in FIG. 20 
ccmespond to thepositions referenced A. C, F in FIGS. 1 and 
2. However. FIG. 20 shows a number of further positicms 
which have been made possible because the receptor unit 
can be moved in the X-direction and also possibly in tiie 
Y-direction. and because the leceplot unit can also be swung 
down from a hoiizontal position and adjusted about a 
veitical axle for operating with an angle beam padi. 

Oflier modifications of the invention are possible within 
the scope of its basic concept as expressed in the following 
Claims. For instance, the receptor unit may be accorajno- 
dated in a frame which cajiies a table top. fcr instance a 
"floating" table top. ie. a table top that is movable in the 
X-du-cction and/or the Y-direction. 

The trend towards the develc^ment of filmless systems in 
which images are produced and stored electronically is 

20 particularly well served by flie inventive method and the 
inventive patient sup^wrt table, Because of the con^lexity of 
such electronic systems and because of the cost of such 
systems in which the receptor is connected directly to an 
evaluating uniL it is of extreme importance that the receptor 

25 can be used universally, therewith avoiding loose film 
cassmes. for instance. 

1. A method relating to radiation sensing using a beam 
source which can be adjusted for at least one of horizontal. 

^ vertical and angled beam paths and a receptor unit (2) whidi 
can be swung out and up £rom a position beneath a top 
surface of a table to a vertical position on one side of and 
parallel with tiie table conqxising the steps of: 

(1) swinging the receptor unit (2) to at least one of two 
alternative positions outside etu;:fa table side edge; and 

(2) swinging the receptor unit (2) upwards to a vertical 
position about a horizontal axle (19); 

wherein said receptor unit being swung tiirougb the medium 
of pivot centres (11, 12). has vertical axles in fte region of 
eadi side edge of the table (1). 

2. A method according to daim 1. further comprising <he 

positioning respective pivot centres (11. 12) in an 
^ J X-diiection, whidt is parallel to a longitudinal direction 
of tiie table, and in a Y-dlrection. which is parallel to a 
transverse direction of the table, 
vtiierein centering of the beam source in the X-direction will 
be the same with both hwizontal and vertical beam patbs. 
^ 3. A m^od according to daim 1. further conqnising tbc 

swinging the receptor unit (2) outwardly to at least one of 
said alternative outwardly and upwardly swung posi- 
tions to a position in which said unit is perpendicular to 
the X-direction. 

4. A method acccHding to daim 1. further comprisiiig lite 
step of: 

(1) moving the receptor unit in a X-direction with 
corresponding, automatic movement of the beam 

^ source; and 

(2) adjusting said source for horizontal beam path onto die 
receptor unit subsequent to having swung said unit 
outward and upward outside a side edge of the tabic 

5. A method according to daim 1, further ccHi^irising the 
65 Step of; 

supporting the recqrtor unit (2) wifli the aid of a support 
element (15) mounted on at least one of a frame 
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structure which is fixed relative to the table, and on a 
carriage which is movable in a X-direction in relation 
to said table, 

wherein the receptor unit can be moved in the Y-direction 
relative to the element (15). 5 

6. A method according to claim 5, further comprising the 

at least one of raising and lowering the receptor unit from 
an outwardly swung, horizontal position on one side erf 
the table (1) to a vertical position at least one of above »<5 
and beneath the tabic, by pivoting said receptor unit 
about mutually parallel axles (10; 21) located on mutu- 
ally different levels. 

7. A method according to claim 1. further comprising flic 

pivoting the receptor unit (2) in an outwardly swung and 
upwardly swung vertical position about a central, ver- 
tical axle (22) for operating with an angled beam path. 

8. A patient support table equipped with a reccptM unit 
and intended for radiation sensing, wherein the receptor unit 
(2): 

is supported for movement in a X-direction, which is 
parallel to the longitudinal direction of the table; 

is adapted for coaction with a beam source which Is 25 
movable in the X-direction, a Y-direction, which is 
parallel to the transverse direction of the table and in a 
Z-direction; 

is capable of being swung about a hraizontal axle; and 
is capable of being swung out and up about a vertical and ^ 
a horizontal axle from a position beneath a top surface 
of the table to a position on one side of and parallel with 
the table; and 

is carried by arms (7. 9) whidi arc joined together, by a 
link (8). through the medium of pivot centres (11. 12) 
having vertical axles in Ihe region of eadi side edge <rf 
the table (1). to enable the receptor unit (2) to be swung 
out to alterative positions on eadi side (xT the table (1) 
and swung up to a position in whidi fee receptor unit 
is parallel with the table for operating with a boizontal 
beam path, this lattw movement of &e recq>tar unit 
being possible by virtue of a horizontal hinge (!•) 
which connects said unit to one (9) of said arms. 

9. A table according to claim 8. wherein the receptor unit 
(2) can be swung from the px5sition for operation with a 
horizontal beam path to a position perpendicular to the table, 
through the medium of a vertical axle. 
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10. A table according to daim 9. wherein the vertical axle 
constitutes one (11) of said pivot centres (11. 12). 

11. A table according to claim 8. wherein the lengttis of 
the arms (7. 9) and the link (8) allow the recej«or unit (2) to 

5 take a position for opeiation with a centered beam patii 
without being moved in tiie X-direction from its original 
position (position A) beneath a top surface of the table (1). 
irrespective of from which side the receptor unit is swung 
oufwards and upwards. 

12. A table according to claim 8, wherein the receptor unit 
(1) and its associated arms (7. 9), link (8) and pivot centres 
(11. 12) arc supprated by a carriage mounted on the under- 
side of the table (1) and movable in the X-direction. 

13. A table according to daim 8, wherein the table top is 
movable in at least one of the X-direction and the 
Y-direction, and die reciter unit (1) is mounted in a frame 
carried by said table top. 

14. A table according to claim 12. wherein the carriage 
ifldudes an element (15) having means (16-19) fw guiding 
movement of a further element (18) joumalled to one (7) of 

^° the arms (7. 9). wherein the other (9) of said arms carries a 
block (20) in whid» a plate (24) carrying the receptor unit 
(20) is journaUed for pivotal movement about a horizontal 
axle (10). 

15. A table according to claim 14. wherein the block (20) 
^ has a finther axle (21) whidi is parallel with said hcrizontal 

axle (10) and on which the plate supporting said receiver 
recejaor unit is pivotally mounted. 

16. A table according to claim IS. wherein ttie recqrtor 
unit (2) is connected to &e plate (24) by means of an axle 

^ (25) which extends perpendicularly to tt»e plate and about 
which Ae receptor unit can be swung for operation with an 
angled beam path. 

17. A table according to claua 8. wherein at least one of 
the table and the recq>tor unit includes an operating device, 
for manoeuvering the linear movement and pivotal move- 
ment of the receptor unit (2) in relation to the patient suppoit 
table. 

18. A table acceding to claim 12. wherein the carriage 
indudes an operating device, for manoeuvering the linear 

^ movement and pivotal movement of the receptor unit (2) in 
relation to the patient support table. 

19. A table according to claim 13, wherein the frame 
indudes an operating device, for manooivering the linear 
movement and pivotal movement of the receptor unit (2) in 

*^ relation to (he patient support: table. 
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20. An x-ray system electronically forming x-ray images., comprising: 

a patient table having a top elongated in a head-feet direction and left and right sides; 
an articulated structure supported at a selected position relative to the patient table for 

selective relative movement between at least portions of said articulated structure 

and the table top; 

aa x-ray receptor producing x-ray images electronically in response to receipt of x-rays; 

said articulated structure supporting the x-ray receptor, but not an x-ray source, for 
selective movement to and maintenance of each of a position of the receptor under 
the patient table top for through-table imaging, a position of the receptor at the left 
side of the patient table, and a position of the receptor at the right side of the 
patient table; 

wherein vyhen in either of said positions at the left and at the right side of the patient 
table, the x-rav receptor is selectively in each of a position substantially along the 
patient table top and a position transverse to the patient table top; 

wherein when in said position transverse to the patient table top, the x-rav receptor is 
selectively in each of a position generally above the patient table top and a 
position generally below the patient table top; and 

wherein when in said position generally above the patient table top, the receptor is 
selectively in each of a position substantially parallel to the length of the patient 
table top, a position substantially normal to the length of the patient table top, and 
a position angled to the length of the patient table top. 

21. A system as in claim 20 in which the articulated structure comprises a first arm, a second 
arm, a link between the first and second arms, said first arm being supported by the 
patient table and pivoting about a vertical axis, and said link pivoting relative to at least 
one of the arms about a vertical axis, and a horizontal hinge coupling the second arm and 
the x-rav receptor. 

22. A system as in claim 20 in which said articulated structure comprises a carriage element 
supported for movement along the table top length. 
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23. A system as in claim 22 in which said articulated structure comprises a carriage element 
fxirther supported for movement across the table top length. 

24. A system as in claim 20 including a carriage supported for movement along the length 
of the table top, said carriage supporting a carriage element for movement across the 
length of the table top to thereby selectively move the x-ray receptor along and/or across 
the length of the table top. 

25. A system as in claim 20 in which the x-ray receptor is substantially normal to the table 
top when in the position transverse to the table top. 

26. A system as in claim 20 in which said x-ray receptor is substantially parallel to the table 
top when in said position for through-table imaging. 

21. A system as in claim 20 in which the table supports the articulated structure. 

28. A system as in claim 20 in which the table top supports the articulated structure. 

29. A system as in claim 20 including a stand positioned at a selected location relative to the 
table and supporting the articulated structure 

30. A system as in claim 20 including a source of x-rays movable between positions 
corresponding to at least some of said positions of the x-ray receptor to direct said x-rays 
thereto. 

31. A system as in claim 20 including a frame carrying said table top as a floating table top 
movable in at least one of the directions along the length and across the length of the 
table top relative to the frame, said frame accommodating said x-ray receptor. 

32. An x-ray system comprising: 

a patient table having a top extending in a head-feet direction and left and right sides: 
an x-ray source selectively producing a beam of x-rays; 
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an x-rav receptor producing x-rav images electronically in response to an impinging two- 
dimensional distribution of x-ray intensities within said beam of x-ravs: and 

an articulated structure supporting the x-ray receptor, but not the x-ray source, for 
selectiye movement relatiye to the patient table top between p ositions including 
each of a position under the patient table top for through-table x- ray imaging with 
the x-ray source aboye the table top, a position at the left side of the patient table 
and transverse to and generally aboye the patient table top for cross-table x-ray 
imaging with the x-rav source generally above and at the right s ide of the patient 
tah1e. and a position at the right side and transverse to the pa tient table top for 
cross-table imaging with the x-rav source generally above and at the left side of 
the patient table; 

wherein each of said positions of the x-rav receptor transverse to the patient table top and 
at the left and right sides of the patient table for cross-tabl e x-ray imaging includes 
a. position in which the x-ray receptor is selectively in a position substan tially 
parallel to the length of the patient table top for cross-table lateral x-ray imaging 
and a position in which the x-ray receptor is angled to the len gth of the patient 
table for cross-table oblique x-ray imaging. 

33. A system as in claim 32 in which the articulated structure is moun ted for selective 
movement along the head-feet direction to move said positions of the x-ray receptor in 
said direction. 

34. A system as in claim 33 in which the articulated structure includes an element supporting 
the x-rav receptor and mounted for selective left-right movement relative to the table top. 

35. A system as in claim 32 in which said articulated structure further supports the x-ray 
receptor for selective movement to a position to the left and right sid e of and generally 
parallel to the table top for extremity imaging. 

36. A system as in claim 35 in which when in said position to the left and right side of and 
generally parallel to the table top, the x-ray receptor is depressed relative to the table top. 
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A system as in claim 32 in which said articulated structure further support s the x-ray 
receptor for selectiye moyement to a position to the left or right side of a nd transyerse to 
the table top for chest imaging. 


38. A system as in claim 32 in which the table supports the articulate d structure. 

39. A system as in claim 32 in which the table top supports the articu lated structure. 

40. A system as in claim 32 including a stand or frame supporting the articulated structure. 

41. A system as in claim 32 in which said patient bed comprise s a frame carrying said table 
top and accommodating said x-ray receptor, wherein said table top comprises a floating 
table top. 

42^ A system as in claim 41 in which the floating table top is mounted for selectiye 
movement along at least one of the head-feet direction and a left-right direction. 

43. A system as in claim 42 in which said floating top is mounted for s elective movement in 
each of said head-feet and left-right directions. 

44. An x-ray system electronically forming x-ray images, comprising: 
a patient table having a top with left and right sides; 

an x-ray receptor for producing x-ray images electronically; and 

an articulated structure supporting the x-ray receptor, but not an x-r ay source, for 
selective relative movement between the table and the structure to selectively 
position the x-ray receptor at each of a position at the left side of the patient table 
for cross-table imaging of a patient on the table top and a position at the right side 
of the patient table for cross-table imaging from the left side of the patient, said 
movement taking place without moving the patient or the patient table to 
accomplish the movement; 

said articulated structure having a portion remaining at a fixed position relative to the 
table top in the course of said movement. 
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45. A system as in claim 44, in which the articulated structure further supports the x-ray 
receptor for selective movement to a position at least at one of the left and right sides of 
the patient table for cross-table oblique imaging from the other one of the left and right 
sides of the table top. 

46. A system as in claim 44 in which the x-ray receptor comprises an operating unit initiating 
receptor locking and release operations. 

47. A system as in claim 46 in which said operating unit moves with the x-ra y receptor 
between said positions of the receptor and is accessible to an operator from the side of 
the patient table top at which the receptor is positioned. 

48. A system for positioning an x-rav receptor for diagnostic protocol s comprising: 

a filmless x-rav receptor producing x-rav images in response to x-rays impinging thereon; 
an x-ray source emitting a beam of x-rays; 

a patient table for supporting a patient between the source and receptor; 

an articulated structure supporting the x-ray receptor, but not the x-ray source, for 
selective motion relative to the table to respective positions for a variety of x-ray 
protocols comprising at least a position for through-table imaging with the x-ray 
beam substantially vertical and the receptor under the table, and a position for 
cross-table lateral imaging with the x-ray beam being substantially horizontal and 
the receptor being selectively at the right side and the left side of the patient; 

wherein said motion of the x-ray receptor maintains source-receptor centering at said 
positions and does not require moving the patient; and 

wherein a portion of said articulated structure remains at a fixed position relative to the 
table during said motion. 

49. A system as in claim 48 in which the table has a width in a left-right direction and a 
length, and the articulated structure supports the x-ray receptor for selective motion along 
the length and across the width of the table. 
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50. A system as in claim 49 including a handgrip for manually moving the x-ray receptor 
between said positions. 

51. A system for positioning an x-ray receptor for diagnostic protocols comprising: 

an x-ray receptor producing x-ray images electronically in response to x-ravs impinging 
thereon; 

a patient table for supporting a patient between the source and receptor, said table having 
a length and a width: and 

an articulated structure supporting the x-ray receptor, but not an x-ray source, for 
selective motion relative to the table to respective positions for a plurality of x-ray 
protocols comprising at least a position for through-table imaging with the receptor 
under the table, a position for cross-table lateral imaging with the receptor at least 
at one side and generally above and along the length of the table, and a position 
for cross-table oblique imaging with the receptor at least at one side of the table 
and generally above and angled relative to the length of the table; and 

supports for the table and articulated structure; 

wherein at least a portion of the articulated structure remains at a fixed position relative 
to the patient table during said motion- 
Si. A system as in claim 5 1 in which said position for cross-table imaging includes a position 
for cross-table imaging at each side of the table. 

53. A system for positioning an x-ray receptor for diagnostic protocols comprising: 

an x-ray receptor producing x-ray images electronically in response to x-ravs impinging 
thereon; 

a patient table for supporting a patient between the source and receptor, said table having 
a length and a width; and 

an articulated structure supporting the x-ray receptor for selective motion relative to the 
table to respective positions for a plurality of x-ray protocols comprising at least 
a position for through-table imaging with the receptor under the table, a position 
for cross-table imaging with the receptor at least at one side and generally above 
to the table and extending along a direction non-normal to the length of the table, 
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and a position for imaging of a seated patient or the knees of a standing patient 
with the receptor at least at one side of the table and generally below the table; 
and 

supports for the table and articulated structure. 

54. A system as in claim 53 in which said position for cross-table imaging comprises a 
position for cross-table lateral imaging with the receptor extending substantially along the 
length of the table. 

55. A system as in claim 53 in which said position for cross-table imaging comprises a 
position for cross-table oblique imaging with the receptor extending at an angle to the 
length of the table. 

56. A system as in claim 51 in which said position for cross-table imaging includes a position 
for cross-table imaging at each side of the table. 

57. A system for positioning an x-ray receptor for diagnostic protocols comprising: 

an x-ray receptor producing x-ray images electronically in response to x-rays impinging 
thereon; 

a patient table for supporting a patient between the source and receptor, said table having 
a length and a width; and 

an articulated structure supporting the x-ray receptor, but not an x-ray source, for 
selectiye motion relative to the table to respective positions for a plurality of x-ray 
protocols comprising at least a position for through-table imaging with the receptor 
under the table, a position for cross-table imaging with the receptor at least at one 
side and generally above the table and extending in a direction non-normal to the 
length of the table, and a position for imaging of a patient with the receptor at 
least at one side of the table and generally above the table and extending away 
from the table in a direction substantially normal to the length of the table; and 

supports for the table and articulated structure. 
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58. A system as in claim 57 in which said non-normal direction is a direction extending along 
the length of the table. 

59. A system as in claim 57 in which said non-normal direction extends at an angle to the 
length of the table. 

60. A system as in claim 57 in which said position for cross-table imaging includes a position 
for cross-table imaging at each side of the table. 

61. A system for positioning an x-ray receptor for diagnostic protocols comprising: 

an x-ray receptor producing x-ray images electronically in response to x-rays impinging 
thereon: 

a patient table for supporting a patient between the source and receptor, said table having 
a length and a width; and 

an articulated structure supporting the x-ray receptor, but not an x-ray source, for 
selectiye motion relative to the table to respective positions for a plurality of x-ray 
protocols comprising at least a position for through-table imaging with the receptor 
under the table, a position with the receptor at least at one side and generally 
above to the table and extending away from the table, and a position with the 
receptor at least at one side of and generally below the table; and 

supports for the table and articulated structure. 

62. A system for positioning an x-ray receptor for diagnostic protocols comprising: 

an x-ray receptor producing x-ray images electronically in response to x-rays impinging 
thereon; 

a patient table for supporting a patient between the source and receptor, said table having 
a length and sides spaced in a direction transverse to the table length; and 

an articulated structure supported by the table and supporting the x-ray receptor for 
selective motion relative to the table to respective positions for a plurality of x-ray 
protocols comprising at least a position for cross-table imaging with the receptor 
being selectively at each side of the table; and 

a support for the table. 


18 


63. A system as in claim 62 in which said positions include a position for cross-table lateral 
imaging and a position for cross-table oblique imaging at each side of the table. 

64. A system for positioning an x-ray receptor for diagnostic protocols comprising: 

an x-ray receptor producing x-ray images electronically in response to x-rays impinging 
thereon: 

a patient table for supporting a patient between the source and receptor, said table haying 
a length and sides spaced from each other in a width direction: and 

an articulated structure supported by the table and supporting the x-ray receptor for 
selectiye motion relative to the table to respectiye positions for a plurality of x-ray 
protocols comprising at least a first position for cross-table imaging with the 
receptor at least at one side of the table and extending in a direction non-normal 
to the length of the table, and a second position for imaging with the receptor at 
least at one side of the table and extending in a direction away from the table and 
normal to the length of the table; and 

a support for the table; 

wherein at least one of said first and second positions selectively includes a position at 
each side of the table. 

65. A system as in claim 64 in which said non-normal direction is a direction extending along 
the length of the table. 

66. A system as in claim 64 in which said non-normal direction extends at an angle to the 
length of the table. 

67. A system as in claim 64 in which said position for cross-table imaging includes a position 
for cross-table imaging at each side of the table. 

68. A system for positioning an x-ray receptor for diagnostic protocols comprising: 

an x-ray receptor producing x-ray images electronically in response to x-rays impinging 
thereon; 

a patient table for supporting a patient between the source and receptor, said table having 
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a length and a width; and 

an articulated structure supported by the table and supporting the x-ray receptor for 
selective motion relative to the table to respective positions for a plurality of x-ray 
protocols comprising at least a position for cross-table imaging with the receptor 
at least at one side of and generally above the table and extending in a direction 
non-normal to the length of the table, and a position for imaging with the receptor 
at least at one side of the table and generally below the table; and 

a support for the table. 

69. A system as in claim 68 in which said non-normal direction is a direction extending along 
the length of the table. 

70. A system as in claim 68 in which said non-normal direction extends at an angle to the 
length of the table. 

71. A system as in claim 68 in which said position for cross-table imaging includes a position 
for cross-table imaging at each side of the table. 

72. A system as in claim 68 in which said position with the receptor generally below the table 
comprises a position in which the receptor extends along the length of the table. 

73. A system for positioning an x-ray receptor for diagnostic protocols comprising: 

an x-ray receptor producing x-ray images electronically in response to x-rays impinging 
thereon; 

a patient table for supporting a patient between the source and receptor, said table having 
a length and a width; and 

an articulated structure supported by the table and supporting the x-ray receptor for 
selective motion relative to the table to respective positions for a plurality of x-ray 
protocols comprising at least a position with the receptor at least at one side and 
generally above to the table and extending away from the table in a direction 
normal to the length of the table, and a position for imaging with the receptor at 
least at one side of the table and generally below the table; and 
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a support for the table. 

74. A system as in claim 73 in which said position with the receptor extending away from the 
table includes a position at each side of the table. 

75. A system as in claim 73 in which said position with the receptor generally below the table 
comprises a position in which the receptor extends along the length of the table. 

76. A method of x-ray imaging with a filmless x-ray receptor producing x-ray images 
electronically comprising: 

proyiding an x-ray source selectively emitting a beam of x-rays, a filmless x-ray receptor 
for producing x-ray imaged electronically, and a patient table top for supporting 
a patient between the source and receptor: 

moying the x-ray source and an articulated structure supporting the x-ray receptor, but 
not the source, between the following positions of the receptor and corresponding 
positions of the source in which the x-ray beam is directed at the receptor: a 
position under the table top for through-table imaging, a position at the left side 
of the table top, and a position at the right side of the table top: 

wherein each of said positions at the left and at the right side of the patient table top 
includes a position in which the x-ray receptor is substantially along the patient 
table top and a position in which the x-ray receptor is transverse to the patient 
table top: 

wherein when in said position transverse to the patient table top, the x-ray receptor is 
selectively in each of a position generally above the patient table top and a 
position generally below the patient table top: and 

wherein when in said position generally above the patient table top, the receptor is 
selectively in each of a position substantially parallel to the length of the patient 
table top, a position substantially normal to the length of the patient table top, and 
a position angled to the length of the patient table top. 

77. A method of x-ray imaging with an x-ray receptor producing x-ray images electronically 
comprising: 
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providing an x-ray source selectively emitting a beam of x-rays, an x-ray receptor 
selectively producing x-ray imaged electronically, and a patient table top 
supporting a patient between the source and receptor; 

moving the x-ray source and an articulated structure supporting the x-ray receptor, but 
not the source, between a position under the table top for through-table imaging 
in which the x-ray source is above the patient, a position at the left side of the 
table top in which the x-ray source is to the right of the patient, and a position at 
the right side of the table top in which the x-ray source is to the left of the patient; 

wherein in each of said positions the x-ray source is centered on the receptor to direct the 
x-ray beam at the x-ray receptor for imaging the patient with x-rays. 

78. A method as in claim 77 including moving the x-ray source between positions 
corresponding to said positions of the x-ray receptor while maintaining the source centered 
on the receptor. 

79. A method as in claim 77 in which said moving comprises moving the x-ray receptor along 
the length of the patient with corresponding automatic movement of the x-ray source. 

80. A method as in claim 52 comprising manually moving the receptor between said positions 
thereof while said articulated structure supports the receptor. 
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ABSTRACT 


A method of X-ray }diotogtaphy or a method of some other 
type of radiation sensoring. such as electronic image storage, 
employs the use of a receptor unit (2) which can be swung 
outwards and upwards from an initial position in or beneath 
a patient support tabic (1) about alternative pivot centers (11. 
12) disposed in ttie region of respective side edges of the 
table to alternative positions for operating with a horizontal 
beam path. The receptor unit can be swung out about a 
vertical axis from these positions in which it is parallel witii 
the longitudinal direction of the table to a position in which 
it is parallel with the longitudinal direction of Ae table to a 
position in which the unit is perpendicular to flie longitudi- 
nal axis of the table, to enable pictures to be taken of a 
patient seated in a wheelchair, for instance. The invention 
also relates to a patient support table (1) provided with a 
receptor unit (2) of this kind. 
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